No. 617,598. Patented Jan. [0, 1899.

G. S. NEELEY,
AUTOMATIC REGULATOR.

(Application filed July 28, 1887)

(No Model) 2 Sheets—Sheet .

o :_-:éi “ )
3/
. i, .
_2 /W . Z- A 3 ’ i 32,
] =1y
_ i > oL
Py 22
/7, 21
Q) : Q: | ”!ZZ/
l O |
x/ |
\ 7 | |
“ /
f /
L) AW FOW
o IR CX il e Q\g,)); =2-Ad
72%
WEf{'}@S-ﬁ@S
| &%?ijgyﬁ;&[}ggﬁwﬁ ]%y Jeess Jﬁﬁwg@ﬁy&

Y

THE NORRIS PETCRS GO BAOTO-LITHO., WASHINGTON, D, C.




No. 617,598, ‘Patented Jan. 10, 1899.

G. S. NEELEY.
AUTOMATIC REGULATOR.

| (Application filed July 28, 1897,) | |
‘No Model.) o | 2 Sheets—Sheet 2.

—_4C . | . * :75,2/ N
- paaal B
/;"}7 2 o .,78/%#* i

d‘

- _ 8
8
. \}
| ?\]
ittt 7§ /23
\ 0
5 | |
| j \\
R
A 6
1 1. .

7 wndl | . Ig&@gfer _
“ CeorgeSHleeley
_wifgﬁészs f vy

%VEM&#WW . . ]%y 7516&3 J.If‘apgzrys, |
/ | 7 |




UNITED STATES

PaTENT OFFICE,

GREORGE S. NEELEY, OF PACIFIC, MISSOURI, ASSIGNOR OF ONE-HALF TO
ALBERT KOPPITZ, OF SAME PLACE.

AUTOMATIC REGULATOR.

 SPECIFICATION formmg pa,rt of Letters Patent No. 617,598, dated January 10, 1899.
Apphc&tmn ﬁled Tuly 28,1897, Selml No. 646,202, (No model.)

To all whom it may concern:
De it known that I, GEORGE S. NEELEY, a
citizen of the United States, residing at Pa-

~cifie, in the county of Franklin and State of

1O

Mlssouu have invented a new and useful
Autonmtm Regulator, of whlch the fOllOﬁ ing
is a SDGGIHG&LIOH -

My invention relates to improvements in
automatic regulators for alternating and di-
rect carrent dynamos used for electric hnht-

1ng and power purposes.

The object of the present invention is to
provide an automatic regulator designed pri-

~marily for alternating-—eurrent -dyna,mos to
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atutomatically maintain a constant electro-
motive force for any increase or decrease in
the number of translating devices, such as
liehts, or for any variation in the power sup-
plied with electriec current from a dynamo
equipped with my newly-invented regulator.
In this class of generating dynamos 1t has
long been desirable to provide an automatic
regulator which will maintain a constantelec-
tromotive force for all fluctuations in the

‘number of lightsburning or current supplied

for power purposes. 'T'o accomplish thisend,
it has been customary, in some instances, to
resort to what is known as compound wind-
ing, which, however, is expensive and re-
quires careful attention on the part of the op-
erator or attendant after the dynamo is built
and installed. In another instance a reguia-
tor has been employed to shunt more or less
of the field-coils of the auxiliary exeiting-mo-
tor usually employed in connection with al-
ternating-current dynamos; but in this class
of devices the regulator depends for its move-

“ment on the action of solenoid-coils, which

are known by experiment to be unreliable.
My improved regulator obviates the employ-
ment of such eoﬂs and other appliances and
embodies in its construction devices actuated
by centrifugal foree and gravity. To utilize
the forces OE oravity and centrifugal action,

it is necessary to combine sald dewees with
a rotary mechanism, and to attain this end I
provide my regulating %ystem with a small
induction-motor who&e ields are wound for

the same resistance as the primary circuit of
the transformers used in the system in which |

{ 18 embraced the dynamo equipped with a reg-

lator of my invention.

According tomy invention I employa small
induction- motor which is included in the ex-
ternal or Working circuit of the dynamo in
thesame way as the transformers are included
in said working circuit, and with this induc-
tion-motor is mechanically combined a cen-
trifugal governor, which is mechanically and
positively connected with the brush-holder
and adjuster of the direct-current dynamo
usually employed as an auxiliary to charge or
excite the field-magnets of the dynamo.

It is proper to explain here that the regu-

lation of the electromotive force of the dv

nato is best accomplished, either by hand or
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by a rheostat, at the auxiliary or exeiting di- -

rect-current generator, and in my present in-
vention the induection-motor is included in
the working or primary c¢ircuitof the dynamo,
and the centrifugal governor is mechanically
connected with this induction-motor, to be
driven thereby, and isin like manner connect-
ed with the brush-holder of the exciting aux-
iliary generator for the dynamo; and the in-
vention further consists in the novel combi-
nation of elements and in the construction
and arragement of parts, which will be here-
inafter fully deseribed and claimed.

To enable others to understand my inven-
tion, I have illustrated the same in the accom-
panying drawings,forming a partof thisspeci-
fication, and 1n whmh——

Figure 1 is an elevation of my regulator,

.showmfr it operatively connected with the in-
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dnetlon—-motor and with the brush-carrier of

of an au*aili&ry exciting-generator for a dy-
namo. Fig. 2 1s a sectwnal elevation of the
two-part column or post on which the induc-
tion-motor and the regulator are operatively
mounted. Ifig.3is a detail perspective view
of the triple crank with the adjustable weight
thereon. Fig. 4 is a fragmentary detail view
of the upper part of the column or post to
show the slot therein for the accommodation
of the guide-lugs on the slidable sleeve of the
reg ulator I‘lg 5 is a detail perspeclive view
of the slidable sleeve forming a part of the
regulator. Fig. 6 is a detaill View in eleva-
tlon of the mductmn motor o be mounted
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on the post or column. Iig. 7 represents in
plan the rotary collar, which is operatively
connected with the rotary member of the in-
duetion-motor and which serves as the means
for carrying the centrifugal governor. Tig.
> 18 & detail view of the coupling between the
governor-sleeve and the links which connect
to the weighted arms of the governor.

Like numerals of reference denote corre-
sponding parts in all the figures of the draw-
1nos.

In my system for automatically regulating
theelectromotive force of alternating-current
dynamos I employ a small motor, (indicated
at 1,) which is included in the working cirecuit
of the dynamo whose electromotive force it is
desired to control and regulate without refer-
ence to fluctuations in the load of the work-
1ng circuit. :

In Fig. 1 of the drawings I have shown dia--

crammatically the external working circuit
at 81, to which the dynamo is connected in
the usual way, and with the field-coils of this
dynamoareconnected the conductors 82, lead-
ing from the brushes of the auxiliary genera-
tor4. "Theinduction-motor1isconnected by
the leads or conductors 11 to the external or
working circuit, and said motor 1 mechanic-
ally controls the centrifugal governor, which
shifts the position of the brushes for the aux-
1liary generator4. Theinduction-motor which
1 employ revolves at a speed dependent upon
the electromotive force of the dynamo which
furnishes the carrent to the working cireuit
and to the motor 1 in a branch of said cir-
cult, and any increase above or decrease be-
low a fixed electromotive foree of the dynamo
will cause the motor to increase or decrease
1ts speed in direct proportion to the rise or
fall in the electromotive force of the dynamo.
Sald induction-motor controls a centrifugal
governor, (indicated in a general way at 2 in
the drawings,) and said governor is mechan-
ically connected with the brush-carrier 3 of
the usual auxiliary exciting-generator, the
commutator of which is indicated at 4 in the
drawings, said auxiliary exeiting-generator
being connected in the usual way with the
dynamo of the alternating-current type the
electromotive force of the current of which
i1t 18 desired to automatically control for all
fluctuations of load. -
In my regulator system for alternating dy-
namos the induction-motor1 hasits field-coils
connected by a shunt or derived circuit in
multiple are with the mains of the external
working circuit, which is supplied with the
current of electrical energy from the alter-
nating dynamo, so that the variation or fluc-
tuation of the electromotive force in the work-
Ing cireuit affects the rotation of the indue-
tion-motor to cause the latter to rotate in
unison with the dynamo. The rotary element
of the induetion-motor carries with it the ro-

tary element of the centrifugal-governor

mechanism and this governor mechanism is
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connected mechanically with the shiftable
brushes of the auxiliary exciting-generator.

The induction-motor 1 may be of any snit-
able construetion, and it is mounted upon the
head of a vertical post or column 5. (Shown
more clearly by Ifigs. 1, 2, and 4 of the draw-
ings.} This column isin two parts—the base
0 and the spindle 7. The base € is of hollow
form, with a transverse web or partition S, and
above this partition or web the column is slot-
ted vertically and longitudinally, as at 9, said
slots being at diametrically opposite lines of
the upper part of the base 6. The spindle 7
is solid, with a threaded lower extremity,
whichispassed throughanapertureintheweb
or partition S of the base 6, and this spindle is
fixed solidly in the base by the jam-nuts 7+,
fitted on the threaded part of the spindle and
bearing against the web or partition S on the
upper and lower sides thereof. This spindle
¢ extends a suitable distance above the base G,

and its upper extremity carries a head 10 for

supporting the induction-motor 1. This in-
duetion-motor consists of a stationary meni-
ber and a rotary member, and the stationary
member of said motor 1is mounted in a suit-
able way upon the head of the fixed spindle
forming a part of the upright orcolumn. The
rotary member of this induction-motor is ar-
ranged in a suitable way to rotate freely on
the head of the spindle, and said rotary mem-
ber of the induction-motor is operatively con-
nected by mechanical devices with the centrif-
ugal governor. The motor 1 is included di-
rectly in the primary cireuit of the generator
or dynamo, the wires of which are desionated
at 11 in FKig. 1, and the current from this
primary circuit of the dynamo induces a cur-
rentin the motor 1sufficient toinsure rotation
of the movable member of the motor 1 in pro-
portion to the electromotive force of the alter-
nating-current dynamo and the rotation of
the armature of the auxiliary current-execit-
Ing generator, whose commutatorisindicated
at 4 in Fig. 1.

The centrifugal governor 2 consists of
welghted arms 12 12, a slidable sleeve 13, links
14, which operatively connect the slidable
sleeve with the weighted arms, a triple crank
15, linked to the slidable sleeve, and a pitman
between the triple crank and the brush-car-
rier 8 of the auxiliary exciting-generator for
the dynamo.

The connection Dbetween the centrifugal
governor and the rotary member of the in-
dauction-motor 1 is effected by means of a ro-
tary collar or carrier 20 and the brackets 21.
The rotary collar or carrier 20 is shown in de-
tall in Fig. 7 of the drawings as consisting of
a single casting with a central perforation
and a series of radial arms, and said carrier
is loosely fitted on the spindle 7 below the
head on which the motor 1 is mounted. The

brackets 21 are attached rigidly to the rotary
member of the motor 1 and to the arms of the
rotary carrier 20, and thus the carrier is con-
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neeted with the movable part of the motor 1

to rotate therewith. T'wo of the arms of the
rotary carrier are slotted or notched to ac-
commodatethe upper extremities ol the arms
12 of the centrifugal governor, and said arms

“and the carrier are connected together by
suitable pivots, as shown by Fig. 1.

The
arms 12 earry the weights 124, which may be
attached to the arms in any suitable way,

and the links 14 are pivoted to the weighted ;

arms at points between the weights thereof
and the pwotal attachment ot S.-;Md arms o
the rotary carrier 20.

The slidable sleeve 15 1s bored ouL to ac-
eumtely {it the spindle 7, on which the sleeve
is fitted to slide loosely and freely; but this
sleeve is prevented from having rotary move-

‘ment on the spindle by suitable connections
~with the base 0.

To this end, I provide the
sleeve with the offstanding lugs 18, which
project therefrom aft 'dimnetlioally opposite

points and these lugs fit snugly in the ver-

tical and lomlbuduml slots provided in the
upper end of The hollow base 6, whereby the
sleeve 1s Iimited to move endwise on the

‘spindle by its connections with the base;

- but the sleeve cannot have rotary movement
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“the inner ends of the links 14.

with the weighted arms and the carrier con-
nected with the rotary member of the induce-

tion-motor 1. The weighted arms 12 and the
slidable sleeve 13 are operatively connected
by the collar 19, which is fitted loosely to the
slidable sleeve 13 and to whieh are attached
1This collar
19 is in two parts to enable it to be readily
applied to the sleeve 13 and to provide for
the pivotal attachment of the links 14 there-
to: but the collar is operatively connected to
the slidable sleeve by fitting in an annular

oroove or recess 13%, which is produced in the

pY ofruding upper end of said slidable sleev

13, as shown by Fig. 1.

The triple crank 15 s pivoted to anarm 2

~which extends from one side of the base 6 Of
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the upright or colummn, and said crank has
two of its arms in alinement with each other,
while its third arm depends from the alined
arms, as shown by Figs. 1 and 3. - One of the
arms of this triple crank 18 connected to the
lag 18 of the slidable sleeve 15 by a pitman
14&, and the depending arm of said triple
crank is also connected to a pitman 16, which
has its other end pivoted to a lug 3* on the
shiftable bruash-carrier of the auxiliary exceit-
ing-generator for the dynamo. .‘F'he triple
CT's mh carries an adjustable weight 15%, which

is applied to the arm of the crank between

the attachment of the link 14* and the pivot
of said erank, and this weight is adjusted to
control the operation of the centrifugal gov-
ernor so 1t will regulate the brushes of Llle
exciting - wenembor to maintain the desired
electr omobwe force in the current generated
bythedynamo. Anymovementofthisweight
away from the pivot or fulerum of the triple
crank will cause the regulator to maintain a
higher electromotive force for each adjust-

| zontal arms of the friple crank;
weight will remain in position on Lhe arm of

'ment of the weight on the triple ecrank; but

if the weight is moved toward the fulerum of
sald tmple crank a corresponding decrease in
the electromotive force of the current is ob-
tained. Ifthe weightis moved to its extreme

position toward the pivot of the triple erank

and the dynamo should generate too high
an electromotive foree, the weight can be re-
moved and applied to the other horizontal
arm of the triple crank on the opposite side
of the fulerum thereof, as shown by dotted
lines in Fig. 1, in which position the weight
will cease to resist the ecentrifugal force of the
weighted arms when the motor 1 18 in opera-
hon, but, on the contrary, the weight will as-
sist or ‘tend to throw the Welghted arms out-
ward to shift the brushes, so as to weaken the
electromotive force of the current generated
by the dynamo. In practice, however, the
weights on the arms of the governor will be
made sufficiently light to obviate removaland
shifting of the weight to the opposite hori-
but the

the Ll*lple crank to which the link 14 is con-

! nected, sufficient room being provided on said

arm Of the triple erank for the necessary ad-
justment of -the weight thereon to meet the
requirements of service.

The operation may be deseribed as follows:
When the dynamo and regulator are not in
use, the brushes of the a,uuhaw exciting-gen-
emtor will rest in their extreme posﬂnon&
(Shown by dotted lines in Fig.7.) When the
dynamo is started and generates sufficient
current, the motor 1 is rotated and the cen-
trifug :51,1 covernor is carried with the rotary
member‘ of said motor, the action of the gov-
ernor gradually inereasing with the motor
up to the normal condition. As the motor
1 eradually approaches its normal speed the
governor-arms 12 will be thrown out and
raised up by centrifugal force and raise the
sleeve to actuate the triple erank through
the described connectionsand thus adjust (he
brush-carrier to move the brushes until an
equilibrium is attained between the attrac-
tion of gravity and the centrifugal force.
When this point of equilibrium is attained,
the motor 1 will ceasetogaininspeed, because
any additional movemem outward of the
balls and weighted arms tends to further shift
the brush-carrier to move the brushes to
weaken the current. We will suppose that
the working eircuib carries a load of five hun-
dred incandescent lights and that the dy-
namo is regulated to deliver a current the
electromotive force of whichis one thousand
volts. If one hundred of the five hundred

lights should be turned out, the electromotive

force of the current will immediately rise
from one thousand volts to ten hundred and
fifty volts. Thisinecrease of {ifty volts will in-

crease the speed of the induetion-motor 1 in
the ¢ircuit, and thus the governor is actuated
to raise the sleeve and cause the latter to ad-
| just the brush-carrier to bring the brushes to

we
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apoint that will bring the electromotive foree
of the current back toonethousand volts. Con-
sequently the speed of the induction-motor is
reduced correspondingly tothe decreaseinthe
voltage or electromotive force of the current.
Ifone hu ndred lights wereagain turned on,the
effect would be the Ieverse to that descmbed
In that the electromotive forece would be de-—
creased tonine hundred and fifty volts, which
would result in a corresponding decrease of
the speed of the motor 1 and cause the brushes
m tie carrier 3 to be shifted to a point that
would cause the electromotive force to be
ralsed from nine hundred and fifty to one
thousand volts.

Theapplication of myregulatortoadynaino
does not interfere with the usual methods of
regulation of the electromotive force of the
dynamos of the alternating-current type,
which ordinary methods of regulating the dy-
namo may be resorted to in case of accident
to my improved regulator.

My improved regulator is efficient and reli-
able In operation, involves minimum expense
in its operation and installation, and does not
require skilled attention to keep it in order.

I do not wish to confine my regulator to the
shifting of the exciter-brushes alone; but my
regulator may employany means which is the
equivalent of shifting the exciter-brushes.

A regulator embodying my invention oper-
ates to maintain a uniform electromotive
foree without regard to anyirregularityin the
speed of the dynamo due to a defective en-
gine-governor, as any incerease or decrease in
the speed of the dynamo will have the same
effect, increasing or decreasing the electro-
motive force of the current the same as turn-
ing on or off a number of lights would have

I am aware that changes in the form and in
the minor defails of construction to suit the
different makes of dynamosean be made with-
out departing from the spirit or sacrificing the
advantages of my invention.

IIm*mn thus fully described my invention,
what I claim as new, and desire to secure b}
Letters Patent, is—

1. Inan autommic regulator, the combina-
tion of a column or post, an induction-motor
mounted thereon and inecluded in the pri-
mary circult of a dynamo or generator, a cen-
trifugal governor having its 10tm*y parts con-
nected with the rotary member of said induc-
tion-motor and its slidable sleeve guided on

sald column or post, an aumhmy' exciting-

4 | | | 617,598

generator for the dynamo, and mechanical

connections between the sleeve of said gov-

ernor and the shiftable brush-carrier of the

exciting-generator, as and for the purposes
described.

2. In an automatic regulator, the combina-
tion of an induction-motor included in the
primary clreult of a dynamo, an auxiliary
exciting-generator for said dynamo, an auto-
matic governor having its rotary parts car-
ried by the rotary member of said induection-
motor and a sleeve limited to slidable move-
ments, & triple crank carrying an adjustable
weight, and link connections between the
triple crank and the governor-sleeve and the

shiftable brush-carrier of the auxiliary gen-

erator, as and for the purposes described.

3. In an automatic regulator, the combina-
tion with an induction-motorincluded in the
primary circuit of a dynamo, and an auxiliary
exciting-generator for said dynamo, of a col-
umn or post upon which the induction-motor
is mounted, a carrier rigidly conneected to
the rotary member of said induction-motor,
a governor-sleeve slidably fitted on the 001
umn or post, governor-arms pivoted to the
carrier and linked to said sleeve, and acrank
linked to the governor-sleeve and fto the
brush-carrier of the auxiliary execiting-gen-
erator, as and for the purposes described.

4. Inan automatic regulator, the combina-
tion with an induction-motor included in the
primary circuit of a dynamo, and an auxiliary
exciting-generator for said dynamo, of a two-
part column or post having, in the base mem-
ber thereof, vertical slots, a rotary carrier
loosely fitted on the spindle of the column
and attached rigidly to the rotary member of
sald induetion-motor, governor-arms pivoted
to the carrier, a governor-sleeve fitted to the
spindle and having means to slide in the slots
of the Dbase, connections between the sleeve
and the governor-arms, and a crank linked
to the governor-sleeve and also linked to the
shiftable brush-carrier of the exciting aux-
Hiary generator, as and for the purposes de-
seribed.

In testimony that I claim the foregoing as
my own I have hereto affixed my si Wnatm e in
the presence of two witnesses.

GEO. 5. NEELEY.

Witnesses:
Lucie BocrH,
Mrs. J. 3OOTH.
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